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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the thin film characterized by irradiating an energy line at 
said substrate in case the solution for forming said thin film is applied to this substrate in the 
approach of forming a thin film in a substrate and this solution is film-ized. 

[Claim 2] The manufacture approach of the thin film according to claim 1 characterized by said 
solution being the minute drop breathed out by the substrate by the ink regurgitation approach. 
[Claim 3} The manufacture approach of the thin film according to claim 1 or 2 characterized by 
said energy line being the light of an infrared region. 

[Claim 4] The manufacture approach of the thin film according to claim 1 or 2 characterized by 
said energy line being the light of a far infrared region. 

[Claim 5] The manufacture approach of the thin film according to claim 1 or 2 characterized by 
said energy line being the laser light of an infrared region. 

[Claim 6] the absorption intensity of a solute molecule and equivalent extent has said energy line 
also in a solvent molecule — the manufacture approach of the thin film according to claim 1 or 2 
characterized by things. 

[Claim 7] The manufacture approach of a fine structure object of coming to manufacture said 
thin film by the approach given [ according to claim 1 to 6 ] in any 1 term in the manufacture 
approach of a fine structure object of coming to form a thin film in a substrate. 
[Claim 8] The fine structure object acquired using the approach according to claim 7. 
[Claim 9] The fine structure object according to claim 8 characterized by constituting the 
substrate considering glass or a macromolecule as a main component 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the thin^film-fabrication approach which makes 
it the content to form a thin film in a substrate, the manufacture approach of the fine structure 
object which equipped the substrate with the thin film, and the fine structure object with which it 
comes to form the pattern in the thin film pan of substrates, such as an electron device and a 
device for a display, especially about the fine structure object further. 
[0002] 

[Description of the Prior Art] Conventionally, the approach which used the thing and ink 
regurgitation equipment which are twisted to photolithography as the pattern NINGU approach of 
a thin film exists. To the former approach having a complicated process, the latter approach is 
easy, and since it is low cost it attracts attention recently. As an example of the fine structure 
object manufactured using the latter approach, the light filter of a liquid crystal display 
component and an organic electroluminescence (electroluminescence is described as EL below) 
component exist According to the approach stated to JP.4-86801 ,A, it has film-ized by carrying 
out stoving of the ink which contains each color in each dyed layer from 15 for 60 minutes in the 
hot plate or oven heated from 1 00 degrees C to 250 degrees C after the regurgitation. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in order for the conventional membrane 
formation approach which was mentioned already to take a certain fixed time amount by film- 
izing and to pass through a meantime usual mind-liquid change, it was difficult to obtain as a thin 
film of high distribution and an isotropic condition. High distribution in the film and 
implementation of isotropic structure are indispensable when realizing efficient energy migration. 
When it is the multicomponent in which two or more solutes existed, high (it can set to this 
invention) distribution is a molecular level, shows that it is mixed with homogeneity and, in the 
case of a single component, shows that the space position of each organic-functions machine is 
uniform here. Moreover, the environment which a difference is not accepted to be isotropic for 
the mixture **** in respect of structure and physical properties to any directions of the 
direction of a three dimension, but is equalized is said. 

[0004] The place which this invention was made in view of the above-mentioned trouble, and is 
made into the technical problem is comparable as a solution condition, or offering the technique 
of creating the thin film which has high distribution and isotropic structure with the molecular 
level beyond it 

[0005] In addition, the mimetic diagram of the matter structure in the thin film at the time of 
film-izing the coating liquid made in two solutes A and B is shown in drawing 1 . This drawing (a) 
shows solute A (1) and the condition of solute B (2) on the substrate 3 before film-izing, and (b) 
shows the condition after film-izing. 
[0006] 

[Means for Solving the Problem] According to this invention, a following thin film and its following 
manufacture approach are offered. 

[0007] (1) The manufacture approach of the thin film characterized by irradiating an energy line 
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at said substrate in case the solution for forming said thin film is applied to this substrate in the 
approach of forming a thin film in a substrate and this solution is filrrHzed. 
[0008] (2) The manufacture approach of the thin film the above-mentioned (1) publication that 
said solution is the minute drop breathed out by the substrate by the ink regurgitation approach. 
[0009] (3) The manufacture approach of a thin film the above (1) characterized by said energy 
line being the light of an infrared region, or given in (2). 

[0010] (4) The manufacture approach of a thin film the above (1) characterized by said energy 
line being the light of a far infrared region, or given in (2). 

[001 1] (5) The manufacture approach of a thin film the above (1) characterized by said energy 
line being the laser light of an infrared region, or given in (2). 

[0012] (6) The manufacture approach of a thin film the above (1) to which wavelength of the 
laser light of the above-mentioned (4) publication is characterized by the being [ the absorption 
intensity of a solute molecule and equivalent extent / in a solvent molecule ] thing, or given in 
(2). 

[0013] (7) The manufacture approach of a fine structure object of coming to manufacture said 
thin film by the approach of given [ the above (1) thru/or given in (6) ] in any 1 term in the 
manufacture approach of a fine structure object of coming to form a thin film in a substrate. 
[0014] (8) The fine structure object acquired using the approach of the above-mentioned (7) 
publication. 

[0015] (9) The fine structure object with which the substrate consists of glass or a 

macromolecule in the above (8). 

[0016] 

[Embodiment of the Invention] In order to attain said object, in case the solution for forming said 
thin film is applied to this substrate in the approach of forming a thin film in a substrate and this 
solution is film-ized, it is characterized by irradiating an energy line to the part where the drop of 
said substrate was applied. For example, it sets to the equipment (xenon lamp 10) shown in 
drawD.g...?: - The energy line 1 1 emitted in the light source section 1 4 prepared in the lamp house 
13 is irradiated at a sample 12. 

[001 7] In this invention, the high distribution in a solution and isotropic molecular arrangement 
are maintained or raised, it is not accompanied by lowering of temperature, but a solvent is 
removed in an instant, and a functional thin film is formed. Lowering of temperature induces 
lowering of the kinetic energy of each molecule, and causes lowering of dispersibility. Moreover, 
solvent clearance (film-izing) of long duration causes condensation of each molecule. In this 
invention, since momentary temperature up performs film-ization, the solute in the film has high 
distribution and the description of being isotropic. 

[0018] In the operation gestalt of this invention, as the paint film approach, a spin coat method, a 
dip method, and an ink regurgitation method are used, temperature is made into 10-25 degrees C 
as conditions at the time of spreading, as for humidity, holding to 20% or less is desirable, and an 
energy line is specifically irradiated at spreading and coincidence in addition to an ink 
regurgitation method. Also in an ink regurgitation method, it is desirable to irradiate an energy 
line after spreading as immediately as possible. 

[001 9] When said solution is the minute drop breathed out by the substrate by the ink 
regurgitation approach, the effectiveness of improvement in the dispersibility of the solute of the 
film obtained by irradiating an energy line and isotropy is remarkable in the operation gestalt of 
this invention. The film obtained by the ink regurgitation approach is because the time amount of 
finite is required by film-izing and it is easy to cause condensation of a solute rather than other 
paint film approaches. 

[0020] The conditions at the time of the regurgitation make temperature 10-25 degrees C, 
humidity is held to 20% or less, using an ink jet recording head as said ink regurgitation approach, 
and, as for the discharge quantity around [ 1 dot ], it is desirable to be referred to as 20 or more 
pis. 

[0021] As said coating liquid, that whose vapor pressure is 0.5mmHg(s) under room 
temperatures, such as dodecylbenzene, cyclohexylbenzene, 1, 2 and 3, 4-tetramethyl benzene, 1, 
2 and 3, 5-tetramethyl benzene, and a tetralin, is used as a solvent as a solute using the poly 
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fluorene system giant molecule which is an organic electroluminescence ingredient, for example, 
a perylene color, a coumarin color, etc. Moreover, ITO coating liquid, such as ITO- 103made from 
ADEKA l_ etc. can be used as coating liquid. 

[0022] As said substrate, macromolecule substrates, such as a glass substrate and a 
polycarbonate, a silicon substrate, a golden substrate, the substrate with which pattern NINGU 
of the ITO was carried out, and when using an ink regurgitation method especially, pattern 
NINGU of the functional film, such as ITO as shows the cross section to drawing 3 , is carried 
out, and the substrate surrounded with the isolation wall in the surroundings of it is used. An 
isolation wall consists of photopolymers which consist of polyimide, a butadiene, and a bis-azide 
sensitization agent 

[0023] When the above-mentioned energy line in this invention is continuous wave Nagamitsu of 
an infrared region, the high distribution condition by heating without degradation of the solute 
which direct heating of a liquid becomes possible and is not conventionally can be attained. 
Since many wavelength fields have absorption when it is especially continuous wave Nagamitsu 
of a far infrared region, light can be used efficient and-izing can be carried out [ film ] more 
early. Moreover, when especially the energy line is the laser of an infrared region, the 
effectiveness shows up still more notably. Furthermore, since the increment in the secondary 
kinetic energy by collision exists in addition to solute molecule direct oscillating excitation when 
the absorption intensity of a solute molecule and equivalent extent has the energy line also in a 
solvent molecule-izing of the damage to a solute can be carried out [ film ] in fewer forms in an 
instant. The infrared region in this invention shows 0.8-micrometer or more wavelength of less 
than 1mm, and 3-micrometer or more wavelength of less than 1mm is especially called far 
infrared region. 

[0024] The xenon lamps (for example, :UXL[ by USHIO, INC. ]-500D etc.) into which the filter 
which cuts the light of a light field was put as said energy line, far-infrared halogen heaters (for 
example, USHIO [, INC. ] make: QIR100 V 600 WYD etc.), spot heater units (for example, USHIO 
[, INC. ] make: IHU-A 08-01 etc.), a C02 laser, a CO laser, etc. are used. 

[0025] The fine structure object of this invention means the substrate with which the electron 
device which can be obtained using the sol gel process of metal circuit patterns, such as a 
substrate which says on a substrate a thin film and the thing in which especially the pattern is 
formed, for example, is used with various electronic device, electron devices, etc., a substrate 
with which the organic electroluminescence layer in a display device was formed in more detail, a 
light filter of a color liquid crystal display, and a semiconductor device, piezoelectric material, 
etc. was formed. 
[0026] 

[Example] Next, although it refers to the gestalt of operation and this invention is explained more 
concretely, this invention is not restricted to these. 

[0027] (Example 1) As shown in drawing 3 , with the application of the solution, the luminous 
layer was formed in the field divided by the isolation wall 21 on the substrate 23 as functional 
film 22 according to the following process, and the organic electroluminescence display device 
was created. As a solute, it is the poly dioctyl fluorene [0028] of the following structure. 
[Formula 1] 




The perylene color was used by 98:2 and dodecylbenzene was used as a solvent. The 
concentration of a solute applied the drop of 20pl(s) for the solution which is 1wt% to the pixel 
pattern of ITO at the room temperature by the ink jet printer head. The equipment which put in 
the filter which cuts a short wavelength side into the xenon lamp (UXL-500D) by USHIO, INC. for 
the part where the solution was applied from 750nm immediately after that performed the 
energy-line exposure for 5 seconds at the room temperature. A beam effective diameter is 
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1 0mm. What sets the voltage adjustment tongue to max before the exposure, and was turned on 
for 5 minutes was used. The drop disappeared in 2 - 3 seconds. Then, calcium and aluminum 
were vapor-deposited to the above-mentioned substrate as cathode, and the organic EL device 
was obtained. Consequently, uniform red luminescence was shown. On the other hand, only the 
**** uneven light emitting device of blue and red was obtained from the organic EL device which 
did not carry out lamp exposure processing, but was formed and obtained. Since dispersibility 
was inadequate, energy migration is not fully performed, but this is considered that the location 
which has shone while it has been blue appeared. 

[0029] (Example 2) To the substrate shown in drawing 3 , with the application of the solution, the 
luminous layer was formed according to the following process, and the organic 
electroluminescence display device was created. As a solute, it uses in the example 1, and is a 
**** poly dioctyl fluorene, the compound of the following structure, and [0030]. 
[Formula 2] 




The compound of the following structure, and [0031] 
[Formula 3] 




It used by 76:4:20 and 1, 2, 3, and 4-tetramethyl benzene was used as a solvent The 
concentration of a solute applied the drop of 20pl(s) for the solution which is 1wt% to the pixel 
pattern of ITO at the room temperature by the ink jet printer head. The spot heater unit (IHU-A 
08-01) by USHIO, INC. performed the energy-line exposure for the part where the solution was 
applied immediately after that for 1 minute at the room temperature. Exposure area is a diameter 
of 15mm. What sets to 50V with the voltage adjustment tongue before the exposure, and was 
turned on for 5 minutes was used. Then, the green organic EL device in which homogeneity 
luminescence is shown was obtained by vapor-depositing cathode like an example 1. 
[0032] The result of the measurement of luminance is shown in drawing 4 . As a result, the curve 
of (b) is. Moreover, the curve of (a) is as a result of the green organic EL device which did not 
carry out lamp exposure processing, but formed membranes by the air drying, and was obtained. 
Although both show green luminescence, the difference has appeared in brightness. This is 
considered to be because for the insufficiency of dispersibility to have lowered energy migration 
effectiveness like an example 1. Although the color was different also in the brightness property 
of an example 1 by reference, the lamp processing film and the lamp unsettled film became being 
the same as that of (b) of drawing 4 , and (a), respectively. It is suggested that dispersibility is 
reflected in brightness also from this result. 

[0033] (Example 3) The ITO coating liquid made from ADEKA diluted twice by using 1, 2, 3, and 
4-tetramethyl benzene as a solvent was applied at the room temperature on the glass substrate, 
and the drop of 20pl(s) was applied by pitch 30micrometer by the ink jet printer head. Just 
behind that, the spot heater unit performed the energy-line exposure for the above-mentioned 
substrate to the paint film side for 1 0 minutes at the room temperature. Exposure area is a 
diameter of 10mm. What sets to 20V with the voltage adjustment tongue before the exposure, 
and was turned on for 5 minutes was used. The result of the resistance (sheet resistance) is 
shown in drawing 5 . What performed membrane formation and baking for what calcinated with 
the hot plate to (a) by the above-mentioned lamp exposure is shown in (b). Baking by the hot 
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plate was performed at 500 degrees C after air drying for 30 minutes. It turns out that the 
direction of (b) has low resistance, since it will be too short for baking for 10 minutes even if this 
result cannot consider easily that they have been the baking conditions exceeding 500 degrees C 
and becomes, since it is the lamp exposure of a short time called for 10 minutes — more — high 
— (b) has realized the condition [ **** ] and it is thought that it is one of the factors that it is 
an ideal stoichiometric ratio. 

[0034] (Example 4) In the example 2, the C02 laser was used instead of the lamp exposure. 
Exposure conditions are considered as 10mW and the exposure for 1 second with the beam 
diameter of 100 micrometers. Here, the oscillation (961cm-1) by general 12C160 dyad is used. 
The electrical-potential-difference-brightness curve of the organic EL device obtained from this 
is shown in (c) of drawing 4 . Although it is small, improvement in brightness is found. In order 
that oscillating absorption may start by one point by the activity of laser in addition to the same 
high distribution condition as a lamp exposure, since degradation by the heat of a solute 
(luminescent material) was controlled, this is considered. 

[0035] (Example 5) In the example 2, the C02 laser was used instead of the lamp exposure. 
Exposure conditions are considered as 1 0mW and the exposure for 1 second with the beam 
diameter of 100 micrometers. Here, the oscillation (about [ 900cm - ] 1) by 13C160 dyad is 
used. The electrical-potential-difference-brightness curve of the organic EL device obtained 
from this is shown in (d) of drawing 4 . As for this result, some improvement in brightness is 
further found from (c). In addition to the result of an example 4, this energy field includes many 
absorption of a solvent compared with the energy field of an example 4, the own direct oscillating 
excitation of a solute molecule is suppressed few, and this is considered because degradation is 
ending few as a result. 

[0036] (Example 6) In membrane formation and baking according to the (b) lamp the case of 
membrane formation according [ on an example 3 and ] the temperature change in the substrate 
pars basilaris ossis occipitalis at the time of membrane formation to the (a) air drying 
respectively, and baking by the hot plate, it is (c). It investigated about the case of the 
membrane formation and baking by the C02 laser (oscillation wavelength used in the example 4). 
Baking by the C02 laser should scan 10mW and the exposure for 1 minute at any time with the 
beam diameter of 1mm. Glass thickness is 0.7mm. The result is shown in drawin g 6 . It became 
clear that there is almost no temperature rise about a C02 laser from the ability of wavelength 
with little absorption of a substrate with the short and time amount which requires the 
membrane formation with a lamp and baking, membrane formation according to a C02 laser 
further, and baking compared with baking of the hot plate with which a substrate is exposed to 
an elevated temperature from the first stage to be chosen, that is, there is almost no damage to 
a substrate, and membranes can naturally be formed. Moreover, the resistance of (c) was 
equivalent to the resistance of (b). 
[0037] 

[Effect of the Invention] As mentioned above, this invention offers equivalent to the inside of a 
liquid, or the fine structure object acquired by the high distribution film of the organic 
electroluminescence film as stated above in a display device or an electron device, and the 
electric conduction film, and this since high distribution and the isotropic condition of the solute 
molecule in the inside of the film beyond it were realizable by amelioration of the membrane 
formation technique. By high decentralization of a solute, a high brightness component and the 
low resistance film are offered in the organic electroluminescence film and the electric 
conduction film, respectively. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Drawing..6] 
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